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The present Invention relating to continuously 
variable transmissions (often abbreviated to 
CVT a) 39 defined In the first pert erf claim 1 . Such a ? 
transmission ia shown In Abb.3.34 of "Zahn- 
radgetriebe", J. Looman, Springer*Verfag 1970, 
pages 57 to 60- 

Contlnuously variable transmission ore trans- 
missions which provide a continuous spread of W 
transmission ratios between a given maximum 
and minimum. As such they are well suited for 
ass as drivel! nes In vehicles which have to deliver 
a wide variety of torques, and are particularly 
suitable for use In vehicles which also benefit f$ 
from running their engines at a substantially 
constant speed* 

Another known type (QB— A— 2 136 893} of 
continuously variable transmission comprises a 
verlator of the toroidal raoe rolling traction type, ^ 
which receives an Input from an engine shaft, and 
drives the ons Input of an eptcyclic, the other 
input of which la driven directly by the engine, 
and the output of which provides the trana* 
mission output This arrangement allows the & 
transmission to move the vehicle away from 
stationary without the need for a clutch. If a ' 
greater speed range is required, a second regime 
may be incorporated to allow the transmission to 
oporate In two regimes, low and high. In low m 
regime e band braka has to be applied. 

According to the present invention there Is 
provided a driveflne for an engined vehicle, 
comprising a continuoualy*variable ratio trans- 
mission having the features as defined in claim 1 . & 

Embodiments of the invention, may be 
particularly suitable for use in agricultural 
tractors, for example- 

Reforence will now be made, by way of 
example, to the accompanying drawings, in *o 
which:— 

Figure 1 shows a transmission system embody- 
ing the present invention, end 
figure 2 Is a graph. 

As shown In Figure 1, a varfator 1, of the ^ 
toroidal race rolling traction type receives an 
Input from an engine {not ahown} by way of an 
engine output shaft 2, and provides an output via 
an output shaft 3. An splcyellc compound epl- 
cydlc gear train 4 has Eta sun gear 6 driven by the &> 
varlator output shaft 3 and Its planet carrier 8 
dtivin by the engine shaft 2. The annulue 7 of the 
eplcycllc provides drive to a final drive shaft 8 by 
way of geert ng 9, thereby to p rovlde a low regime 
output High raglme output to the final drive shaft 
Is provided directly by the varlator output alone, 
through gearing 10. In this example, the engine 
shaft 2 passes through ths transmission system, 
thereby to provide s power take-off ot Its exposed 
end. $s 

The gearing 9 and the gearing 10 can be 
Individually engaged and disengaged from the 
. final drive shaft 9* by maana of clutches 11, 12, to 
allow the tranamfselon to operate in low or high 
regime. The annulue of the eplcycllc may also m 



drive fbrthar gearing 13, also engegable and 
disengageable from the final drive shaft by means 
of a clutch, to provide e reverse gear in low 
regime. 

In use, the gearing 9 la first engaged with the 
final drlva shaft 8. while the gearing 10 Is 
disengaged. This puts the transmission In low 
regime. To hold the vehicle stationary, with the 
final drive shaft not rotating, the transmission 
ratio of the variator Is set so that the planet carrier 
of ths eplcycllc rotates at e speed which counter- 
balances the effect of the rotating sun gear, 
thereby providing a geared neutral. To move off* 
the varfator transmlsSson ratio ia gradually 
reduced, so that power is gradually fed to the 
annulue, lower varlator ratios in low regime 
giving a higher overall drive ratio. At an 
appropriate varlator transmission ratio, the 
change Is made from low to high regime by 
engaging the gearing 10 with the final drive shaft 
and disengaging the gearing 9, and hence the 
eplcycllc. This change Is made synchronously. 
That Is to say that across the change the varlator 
ratio remains aubstantialry constant, allowing the 
high regime gearing to be engaged with the final 
drive shaft before the* low regime gearing Is 
disengaged. This allows drive to be maintained 
during the change, and in addition removes the 
need for slipping clutches to engage the gears, 
allowing either dog clutches, for example, of 
ploto-type clutches (such as muftlplate clutches) 
to be used. 

To Increase the speed further, the transmission 
ratio Is then Increased, Increeslng the overall 
drive ratio, maximum overall drive ratio In high 
regime being echleved at maximum varlator 
ratio. 

In e transmission having a separate reverse 

gear, the eplcycllc ratio Is chosen such that 
geared neutral la achieved towards the upper end 
of the varlator ratio range, tor example at a 
variator ratio of -1.5. The ratio of the reverse 
gearing may either be the same as that of the low 
regime forward gearing, giving the seme 
maximum speed In reverse as In low regime 
forward, or It may be different, for example, th« 
ratio of the gearing 9 may be -0.91, and the ratio 
of the gearing 13 may be +1.30. In this example, 
synchronous change can be achlevsd with an 
eplcycllc having a ratio 

of 2.5, 1 

High regime geaijtng 10 having a ratio of +1.T1. 
Synchronous change can than bo made at a 
variator ratio of -0.37, corresponding to a final 
drive ratio of 041 1 . rf the variator has a maximum 
ratio of -1.5, this will give a final drive ratio of 
1.W In high regime. It should be notari that In this 
example, the eplcycllc has a oompound planet 
gear system. This Is necessary to achieve the 
desired positive basic ratio. 
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Figure 2 b a graph showing the relationship 
between the final drive ratio and and the voriator 
transmission ratio through reverse, low regime 
and high regime In the embodiment described 
above. It will be seen that at the change between 
low and high regime, the variator ratio remains 
substantially constant, giving a smooth 
synchronous chenge- 

OsSms 

1. A driveline for an engined vehicle, 
comprising a continuously-variable-ratio trans- 
mission (1) having an input adapted to be driven 
by the engine (2) and an output (3), a final drive 
shaft (8) laterally displaced from the input for 
providing an output from the driveline and mesne 
for driving the final drive shaft from the 
continuously-verieble-rdtfo transmission in either 
high or low regime, whereby In low regime the 
final drive shaft la driven through gearing (9) at a 
predetermined ratio by a first element (7) of a 
compound eplcyclic gear train (4) having a 
second element (6) drrvan by the said engine and 
a third element (6) driven by the said 
continuously - variable - ratio transmission, 
characterised In that the said icoond element (6) 
Is driven directly by the output (2) of said engine 
and In high regime the final drive shaft (8) is 
driven through gearing (10) at e predetermined 
ratio by the output of the continuously-variable* 
ratio transmission. 

2. A drfvellne according to Claim 1, in which the 
first (7), second (61 and third (5) elements of the 
eplcydic gear train (4) ere the ennulue, the planet 
carrier and the sun gear respectively. 

3. A drivelino according to Claim 1 or 2, Tn whloh 
the eplcyclic ratio 

Is in the range 2 to a 

4* A drfvellne according to Claim 3, In which the 
ratio R Is substantially 2,5* 

5. A driveline according to any of the preceding 
Claime In which the drive ratio L provided by the 
gearing (9) between the said eplcyclic gear train 
(4) and the final drive shaft (fl) in low regime Is In 
the range -0.8 to —1.0* 

& A drfvellne according to Claim 5, In which the 
drive ratio L Is substantially -0.91. 

7. A driveline according to any of the preceding 
Claims In which the drive ratio H provided by the ■ 
gearing (10) between the output of the 
continuously variable ratio transmission end the 
final drive shaft In high regime Is In the range 
-1.0 to -1,2. 

a A driveline according to Claim 7, In which the 
ratio M is substantially -1.11. 

9. A driveline according to any of the preceding 
Claims Including reverse searing {13} In low 
regime. 

10. A driveline according to any of the 



IS 4^ 4 

preceding Claims In which the corrtinuously- 
veriable-ratio transmission (1) ia of the toroidal- 
race rolling traction type. 

1. Antrieb fur Motorfahrzeuge, mrt einem 
stufenlos verstellbaren Getriebe (1) mit einem 
vorn Motor (2) anzutreibendan ElngongsgJIed urrd 

w einem Abtrlebnglled (3), elner gegenuber dem 
Eingengsglted seftifch versetzten Abtriebsweile 
zur Erzeugung dor Ausgangsdrehbewegung dee 
An&iebs, und mit Mlttetn zum Antrieb der 
Abtriebewelle durch das stufsnloe versteJIbare 
Getriebe in elner Schneilbetriebsart oder elner 
Langsambetriebsart wobei die Abtriebsweile In 
der Langsambetriebsart Qber efnen Getrfebeteil 
(9) mit vorgegebenem Oberseteungsverhaitnis 
durch em erates Element (7) elner 2ueemmenge+ 

w setzten Plantengetriebekette (4) angetrieben wird, 
die ein zweitee, von dem Motor angetrlebenes 
Element (6) und ein drittes, von dem stufenlos 
verstellbarem Getriebe angetrlebenes element (5) 
aufwelst, dsdurch gekonnzolchnot, daB das 

l zwelte Element (6) dlrekt vom Motorabtrieb {2) 
angrtrivben wird und daft die Abtriebsweile (8) In 
der Schneilbetriebsart Oberelnen Getriebatall (10) 
mit vorgegebenem Oberaetzungsverhaltnie durch 
das Abtriebsglled des stufenlos verstellbaren 

Oft? GetWebes angetrieben wird, 

2. Antrieb nach Anapruch 1 r bet welchem daa 
erste Elemem (7), das zweite moment (0) und das 
drrtte Element (5) der Planetengatriabekatte (4) 
das Rlngrad bzw. der Planetenredtrflger bzw, das 

2® Sonnenrad slnd. 

3. Antrieb nach Anapruch 1 oder 2, wobel das 
PtanetangeHebe^beraetzungsverhftltnte 

Im Berelch von 2 bit 3 Hegt 

4. Antrieb nach Anspruch 3, wobel das 
Obersetzungsveriioftnls R etwa 23 betrflgt 

6. Antrieb nech einem der vorhergehenden 
AnsprQche, wobel das ObvnivtzungvvBrhi&ltnis L 
das Getriebeteile 19) zwischen der 
Plenetengetriebekette (4) und der Abtriebsweile 
{8) In der Langsambetriebsart Im Bereich von 
~0fi ble -1.0 llagt 

$, Antrieb nech Anspruch 5, wobei des 
ObersetzungSverhattnis L etwa -0/91 betregt 

7. Antrieb nach einem der vorhergehenden 
$$ AnsprOche, wobel das Oberaetzungsverhaltnls H 

des Getriebeteils (10) zwischen dem Abtriebsglled 

des stufenlos verstellbaren Getrlebes und der 

Abtriebsweile In der Schneilbetriebsart Im 

Bereich von -1,0 bis -1,2 Hegt 
<&> 8. Antrieb nach Anapruch 7, wobel des 

0berset2ungsverhaitnls H etwa "1.11 batrlgt. 
9, Antrieb nech einem der vorhergehenden 

AnaprOohe, mit einem Urnkehrgetrfebe (13) in der 

Langsambetriebsart 
£S 10. Antrieb nach einem der vorhergehenden 
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